
Help For The UMT Nano (Atmel-328P) Programmable Ignition 

 This is the help and instructions for using the UniMatrix Technologies programmable ignition for the 

Arduino Nano board that uses the Atmel328P micro-processor. For installation/wiring see the PDF file 

"Programmable Ignition for the Arduino Nano" This current version is designed to work with the 12 volt LS1 or 

LS2 coil (smart coil). There will be other versions of this board that will work with other coils in different 

configurations later on.  

Layout of this help file follows the suggested programming steps: 

Main Screen 

USB settings 

Timing Curve 

USB settings 

Ignition Settings 

Cold Engine Temperature Compensation 

 

The Main Screen: 

The main screen has 3 buttons you can click on to program your Uno/Nano board, the other 3 are for USB, 

gauges, and exit the program. When you click on any of the 3 programming buttons a new screen will open 

presenting you with options you can choose from and upload to the boards.  

The first is the "Timing Curve" button, where you will create your timing curve. I placed this button first 

because it will most likely be the button used most often. The next 3 buttons are usually set and forget. Next is 

the “USB Setting” button, this is where you have to set the communication settings for talking to the Nano 

board. Next is the “Ignition Settings” button, here you set both the Hall-Effect sensor location and dwell plus 

some optional settings. The gauges button will open a screen that will allow you to see what the Nano sees like 

RPM, ignition timing used, and engine temperature.  

 



The USB Settings: 

This should be the first thing to do but, I know everyone wants to set that timing curve. The default settings 

should work ok except, the com port. The program will automatically show what ports are available to you, it 

will scan your com ports. For the sake of speed the Nano is set for a baud rate of 115,200 so you must use this 

speed, this also works good for the gauges. You can make changes if required and test the communication 

before saving. 

 

 

The Timing Curve: 

The timing curve page actually has 10 grids of 10 cells (steps) in 100 RPM for a total of 100 timing advance 

cells. So the very first cell would be from 0 – 100 RPM, actual sensed RPM starts at 60 RPM. The very last cell 

is from 9,900 – 10,000. Anything higher than this will be set to this last cell. 

Timing values can be from 0 – 49 degrees. To do this you use the up/down number controls on the right hand 

side. You can click on an cell and type in a value but it won’t be saved. You must use the up/down number 

controls to change values and be able to save them.  

 You can select just one cell and/or 

 You can hold down the Ctrl key and select multiple individual cells and/or 

 You can hold the left mouse button down on a cell and select several cells in a row by dragging the 

mouse across the cells you want to change all at once and/or 

 You can click on the small arrow at the beginning of the row to select the whole row. 

So there are lots of options to selecting the cells you want to change to the same value. You can also use the Ctrl 

key to deselect a cell. The little white box above the Apply button is there to show you the value you want to 

enter into the selected cells. You can’t type a number in there. Once your satisfied with the selected cells and 

the value you want to enter just click on the “Apply” button. The “Clear” button will clear ALL values from the 

cells. Nothing is saved until you click on the “Save” button. When the page reopens the saved values will 

populate the cells. Lastly the upload button will become enabled only when the values have been saved. The 

“Upload” button only uploads the 100 values to be saved in the EEPROM lookup table in the Nano. 



 

 

The Ignition Settings: 

This is also one of those set-n-forget settings, usually. 

 

Trigger Settings the Hall-Effect: This is probably the most difficult thing to do but, is the most important thing 

that needs to be done correctly and accurately. Everything starts when the Nano sees a rising signal from the 

Hall sensor. There is a input LED that will light as soon as the Hall signal goes high and you use along with a 

degree-wheel to get this. To start the piston HAS to be at TDC and the degree-wheel zero “0” must agree. You 

can do this with a timing pointer. Slowly turn  the engine in same direction as running. As soon as the LED 



turns on that will be your starting “Degrees BTDC” that you will set this control too. I say starting because you 

can adjust this setting to match the timing advance that a timing light will show. 

Trigger Settings the Dwell: The default setting is for 2,500 micro-seconds or 2.5 milli-seconds. From testing I 

have found this is the optimum setting for spark vs over heating the coil. You can set it higher (longer) for 

higher compression. The max is 5,500 micro-seconds / 5.5 milli-seconds to prevent excessive current draw and 

coil overheating. Of course if you set it too low you won’t get a spark. 

Optional RPM Limit and Retard: This is optional if you want to use it. If you don’t want or need it just set the 

value to zero “0”. When the RPM limit is reached the ignition timing will retard to the advance minus the retard 

value, default is to set the timing to zero “0” degrees. If testing shows more timing retard is needed then I’ll put 

that in future updates. 

Optional Settings the Start Retard: I included this for 2 reasons; the first is because I plan on using this ignition 

on my race car that has high compression and is very hard to start when warm. The second is because some 

engines are just hard to turn over. Once again if you don’t want to use it just set it for zero “0” degrees. 

Option Settings the Idle: I use this in the program to know when the engine is cranking over and running. Once 

again just zero “0” it if you don’t want to use it. 

 

Cold Engine Timing Compensation: 

Don’t you just hate it when you start a cold engine and it won’t stay running until it’s warmed up? Well this is 

what the cold engine timing compensation is for. A cold engine needs more timing because the cold engine 

along with cold fuel takes longer for the fuel to burn, so you need extra ignition timing. There are 5 preset 

temperature points where you can set the extra needed ignition advance. You have a choice of either Celsius or 

Fahrenheit. The temperature points for Fahrenheit are 100, 120, 140, 160, and 180. For Celsius they are 40, 50, 

60, 70 and 80. Once again if you do not wish to use this feature just set all the values to zero “0” or select the 

cell and hit the space bar. There is no temperature compensation once the temperature hits 190⁰F or 90⁰C. 

 

 



The Feedback Gauges: 

There are 3 gauges on the gauges screen RPM, Timing Advance, and Engine Temperature. Engine temperature 

is optional and will only show a reading if the temp. sensor is used. There is a demo mode if you want to see all 

the gauges in action. I still have some work to do on this screen for things like setting the warning limits and 

such. 

 


